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This paper is concerned with a topic of particular interest to the membership of the Association for the Social Scientific Study of Jewry, as well as the Association for Jewish Studies, the increase and then the decline of Jews teaching in the colleges and universities in the United States. Section I explains the methodology of economics, and the origin of any interest in this topic. The source of the data for PhDs awarded, and the algorithm for identifying Jews in these data (Distinctive Jewish Names, DJN) are discussed in Section II. Data regarding the number of PhDs received over time, by major discipline, by Jews and by Jews relative to all PhDs, are reported in several figures in Section III. The model to be used for the multivariate analysis of the determinants of PhD production is developed in Section IV. The multiple regression analyses of the number of PhDs received by those identified as Jews and the ratio of these to all PhDs are reported in Section V. This is followed (Section VI) by a summary and conclusion.
I. Economics and Jewish Studies
Economics is the study of the allocation of scarce resources among competing objectives.
One scarce resource is time, and economists have become interested in the allocation by individuals of their time. An important use of time is investment in skills, including general human capital and religious human capital. Interesting work on the determinants and consequences of investment in religious human capital, including Jewish human capital, in recent years has been done by economists Laurence Iannaccone and Carmel Chiswick.
My research in Jewish studies has focused on earnings and the determinants and consequences of investments in skills, including formal schooling, language training, occupational attainment and labor market (on-the-job) training of American Jewry and Jewish immigrants in Israel. Jewish investments in one form of human capital, the PhD degree, is the subject of this lecture.
Economics is essentially an empirical area of inquiry that relies on the scientific method (Friedman 1957) . Typically there is an observation, often informal, about the world in which we live, which stimulates the development of a model or hypotheses to explain the observation, to be followed by empirical analysis using independent but real world data to test the validity and robustness of the model or hypotheses. Economic models typically began with the assumption that, subject to constraints, businesses seek to maximize profits and individuals seek to maximize their economic well-being, or utility where utility, is not directly measurable, but is an important concept.
My interest in the title of this paper, the "Rise and Fall of the American Jewish PhD" started with a set of inter-related observations. When I was a doctoral student of Economics at (Chiswick 1999 (Chiswick , 2007 . In spite of small sample sizes and problems of comparability over time, the data showed a rise in the post- The economic analysis of discrimination was developed in Becker (1957) . This lecture was delivered on the 50 th anniversary of the publication of this classic study.
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Within the Economics profession there are well known stories of discrimination in the 1940's against hiring Paul Samuelson at Harvard (he went on to establish the Economics Department at MIT) and Milton Friedman at UCLA. Both later received the Noble Prize in Economics. Diner (2004, p.210) writes that: "Through the early 1930's no more than one hundred Jews held professional positions in American universities" and comments on substantial discrimination against Jews in college and university admission, prestigious law firms, banks, public utilities and many other sectors of the economy. Diner (2004, p.223-4) relates the difficulties of Lionel Trilling and Robert Merton (born Shkolnik) in academia. These barriers against Jewish men diminished in the early post war years and largely disappeared by the late 20 th century. Freidenreich (2007) writes of the even greater discrimination against Jewish women in academia than against Jewish men until the 1970s. For discussions of the decline in antisemitism in academia and in general in the post-war period, see also Lipset and Ladd (1971) , Shapiro (1992, Chapter 2) and Chanes (1999) .
What Jews did was to seek out, and at times create, niches where they could exercise their entrepreneurial and creative talents, subject to a minimum of discrimination. It appears that in the post-WWII period this discrimination gradually decreased, but with the decline coming earlier, and perhaps most intensely, in higher education.
5 If Jews interested in advanced education would seek out the niches where discrimination against them would be least intense, it is hypothesized that in the early post-war years they would tend to obtain PhDs and enter academic employment. 6 Later, as employment opportunities in other high level occupations became available, the relative attractiveness of an academic career, and hence the demand for a PhD among Jews, would decline. This hypothesis suggests that the absolute number and the ratio of Jewish to all PhDs would decline over the course of the post-war years, other variables being the same.
II. Identifying Jewish PhDs
The PhD degree requires a doctoral dissertation, and these dissertations are deposited at University Microfilms, University of Michigan, Ann Arbor. The data recorded for each dissertation includes the author's name, dissertation title, field of study, degree granting institution, and year of completion. It is, therefore, possible to develop a list of the family names 5
In their analyses of the changes over time in "Jewish learning" (i.e., courses and research on Judaism and Jews) in the 19 th and 20 th centuries Ritterband and Wechsler (1994) discuss the effects of anti-semitism on the hiring of Jewish faculty.
6
A consequence of discrimination against Jewish faculty in many of the premier colleges and universities was that non-discriminating institutions could attract outstanding Jewish scholars. This accounts for the extraordinarily high quality of the faculty at City College of New York (and the other public institutions that were later combined as the City University of New York) in the 1930's and early post-WWII years. As discrimination against Jews (and African/Americans) declined in higher education, the competitive edge in recruiting and retaining outstanding Jewish and other minority faculty held by the original non-discriminating institutions declined. Freidenreich (2007) comments on the lesser degree of discrimination against Jewish women in the public colleges in New York City than elsewhere.
or surnames of PhD recipients by discipline (Humanities, Social Science, Physical Science, Education, and total) from American universities in each year for the post-WWII period.
For this project Jews are identified by using the Distinctive Jewish Name (DJN) technique. Himmelfarb, et al. (1983) attribute the DJN technique to Samuel C. Kohs in 1942 and report the results of several studies that the list of 35 names (the names used here except for Schowartz) are held by 11 to 15 percent of Jews, with about 90 percent of individuals with these surnames being Jewish. If these proportions still hold, and if receipt of the PhD among Jews is independent of their surname, it suggests that the number of Jews receiving the PhD is 7 to 9 times greater than the number of DJN PhDs. Himmelfarb, et al., (1983) Other problems with the DJN technique include name changes due to marriage. The check for DJNs among middle names is intended to identify Jewish women whose original surname is a DJN and is used as a middle name, but whose current surname is not on the list. In this instance marriage is a two-edged sword. A former colleague, Cohen changed her name to O'Neill upon marriage before completing her PhD, and would not be identified as Jewish, while non-Jewish women adopting a DJN husband's surname would be so identified. Moreover, the DJN list focuses on Ashkenazic names, and hence Sephardic and Israeli names would not be identified, although most American Jews are of Ashkenazic origin.
Most important, the DJN technique is likely to provide an undercount of Jews receiving PhDs.
7 Using the short list of 36 names it is likely that more Jews are missed than are individuals incorrectly identified as Jews. The purpose of this project, however, is not to count the number of Jewish PhDs, but rather to examine the trends over time. To the extent that the ratio of DJNs receiving the PhD to all Jews receiving the PhD is invariant over the post-WWII period, there is no bias in trends over time. While there has been a process of "Americanization" of Jewish names, if most of these name changes occurred at or shortly after immigration, given the immigration history of American Jews, the bias in the post-WWII list of names would be minimal.
The dissertation records do not contain information on the person's gender. The US Social Security Administration, however, has used birth records to compile frequency distributions for the names of boys and girls. Using data from 1960-1969, the list of the top 300 7
There are no estimates at the national level of the extent to which the DJN technique under estimates the number of Jews. Sheskin (1998) reports several estimates based on local studies which indicate that the size of the undercount is greater the greater the proportion of Jews in the population. In communities with very few Jews, but many people of German ancestry, it may even generate an overcount. In the Humanities as well, there was a sharp increase in DJN PhDs received during the 1960s, a level number of over 80 per year in the middle 1970s (which was also the peak for the ratio) and a decline thereafter (Figures 3 and 4) .
Although there are differences across the four major disciplines, a general pattern is an increase in the number of DJNs receiving the PhD degree up to a plateau in the 1970s, and a decline thereafter. As to the ratio of DJN to all PhDs awarded, there appears to have been an initial increase followed by a trend toward a decline in later decades, both overall and within specific disciplines.
There are dramatic differences in the pattern of the receipt of PhDs by gender ( Figure 5 ).
The receipt of PhDs by male DJNs increased more rapidly than among female DJNs from 1950 to the early 1970s. 9 The number of PhDs received by male DJNs then declined sharply, reaching a low point in the late 1980s, rebounded somewhat in the 1990s, and declined in the [2001] [2002] [2003] [2004] period.
The number of women DJNs receiving a PhD increased until the early 1980s, declined in the mid-1980s, rebounded until a peak in the late 1990s, and has declined since then ( Figure 5 ).
Note, however, that since the late 1980s more PhDs have been received by female than by male DJNs, with the gap being greatest in the middle 1990s.
9
For an historical account of discrimination against Jewish women in college and university teaching see Freidenreich (2007) .
The ratio of DJNs to all PhDs separately by gender, is shown in Figure 6 . There is a sharp decline throughout the post-war period for men, although the ratio is erratic in the 1950s and early 1960s. The ratio is lower for women, less erratic, and declines more gradually over the post-war period.
IV.
The Production of PhD Graduates: The Model
The number of PhDs produced in a year will be a function of the demand for and the supply of PhD education. The higher the demand for and the greater the supply of PhD training opportunities, the greater will be the number of graduates. Because there is no direct measure of the "price" of PhD training, it is not possible to estimate the separate supply and demand equations. What can be estimated, however, is a "reduced form" equation where the number of PhD graduates in a year (or the ratio of Jewish to all graduates) is regressed on a series of explanatory variables that would be hypothesized to shift the supply and/or demand equations.
The demand for PhD education, of course, would be influenced by the earnings of PhD graduates. The salaries of Assistant Professors or academic salaries in general can serve as a proxy for general academic labor market conditions after graduation. I have not yet uncovered an appropriate time series for these data, so it is not included in the analysis.
A proxy variable for the probability of employment if one were not a doctoral student and for general labor market conditions can be entered into the analysis. The adult male unemployment rate can be used for this purpose. This variable is not included in the regressions reported below because preliminary estimations indicate that it was not statistically significant and its inclusion had no effect on the other explanatory variables. This is perhaps not surprising.
Business cycles in the post-WWII period have been relatively mild and of short duration overall, and even more so for college graduates, the pool from which PhD candidates would be drawn. to 2004 for the data for all four disciplines, that is, 4 observations per year for 55 years for a total of 220 observations. 10 Column (i) is for all DJNs, while columns (ii) and (iii) are for males and females, respectively. The analysis indicates that there was no effect on DJN PhD production of the Korean War (perhaps because it was both unanticipated and relatively short) or conscription into the US Armed Forces, once the Vietnam War variable is held constant statistically. The
10
The Durbin-Watson statistic in Tables 1 and 2 indicates that there is no statistically significant autocorrelation in the residuals in the level and ratio equations.
Vietnam War had a highly statistically significant effect on all and male, but not female DJN PhDs. R&D funding has a highly statistically significant effect on male DJN PhD production, but although the coefficient is positive it is much smaller and not quite at the margin of being statistically significant for females.
The discipline coefficients indicate that both male and female DJNs received more PhDs in the physical sciences than in the social sciences (the benchmark), and fewer PhDs in the humanities. Compared to the social sciences, however, fewer PhDs are received by male DJNs in Education, and although more are received by women, the difference between the number of female DJN PhDs in education and the social sciences is not statistically significant.
When only a linear time trend (TIME) is considered it shows a statistically significant decline in male DJN PhDs awarded over the course of the 55 years, but among females there is a significant increase over time. A quadratic time trend is also used (TIME, TIME SQ).
11 The male DJN PhD production increased in the early years and then declined, other variables the same. The peak for men occurs at time equal to about 18 years or 1967 (recall 1950 is time period 1). Among women, however, the linear term is positive and significant, while the squared term is negative but not statistically significant. The coefficients imply that female DJN production increased throughout the period under study, although with weak evidence for a decline over time in the annual increase. Table 2 reports the regression equations for the ratio of DJN to all PhDs awarded as the dependent variable, overall and separately by gender. Overall, the induction variable has a significant negative coefficient, while the two war variables had significant positive coefficients.
The interpretation is that the DJNs responded by entering PhD programs more so than others in the two war periods, but outside of wartime the DJNs were less likely than others to seek the PhD in response to the draft. Male DJNs were more responsive to R&D funding than were others.
Compared to others, DJN men who received a PhD were more likely to get their PhDs in the social sciences than in other disciplines. For women, relatively more of the DJNs were in the sciences (social or physical) than in the humanities or education.
The statistically significant linear time trend indicates that across the entire period there was a decline in the proportion of PhDs received by male and by female DJNs. When the quadratic time variables are considered, the squared term is statistically significant with a negative sign for both genders pooled, but the time coefficients are not statistically significant when the equations are computed separately by gender.
12 The quadratic specification is also consistent with a general decline over the post-war period in the ratio of DJN to all PhDs produced. Source: University Microfilms, University of Michigan at Ann Arbor
VI. Summary and Conclusions

